Prostaglandin E receptor EP1 enhances GABA-mediated inhibition of dopaminergic neurons in the substantia nigra pars compacta and regulates dopamine level in the dorsal striatum.
Dopamine (DA) is a neuromodulator that is critical for sensory-motor, cognitive and emotional functions. We previously found that mice lacking prostaglandin E receptor EP1 showed impulsive emotional behaviors accompanied by enhanced DA turnover in the frontal cortex and striatum. Given that these behavioral phenotypes were corrected by DA receptor antagonists, we hypothesized that EP1 deficiency causes a hyperdopaminergic state for its behavioral phenotype. Here we tested this hypothesis by examining the EP1 action in the nigrostriatal dopaminergic system. We first used microdialysis and found an elevated extracellular DA level in the dorsal striatum of EP1-deficient mice compared with wild-type mice. Despite the EP1 expression in the striatum, neither deficiency nor activation of EP1 altered the intrastriatal control for DA release, uptake or degradation. Immunohistochemistry revealed punctate EP1 signals apposed with dopaminergic neurons in the substantia nigra pars compacta (SNc). Many EP1 signals were colocalized with a marker for GABAergic synapses. Further, an EP1 agonist enhanced GABA(A)-mediated inhibitory inputs to SNc dopaminergic neurons in midbrain slices. Therefore, the prostaglandin E(2)-EP1 signaling directly enhances GABAergic inputs to SNc dopaminergic neurons. The lack of this EP1 action may lead to a hyperdopaminergic state of EP1-deficient mice.